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1
IMAGE PROCESSING APPARATUS AND
IMAGE PROCESSING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image processing appa-
ratus and, more particularly, to an edition of a moving image
file.

2. Description of the Related Art

In the related art, a recording apparatus for recording a
moving image signal and an audio signal into a recording
medium has been known. In such a type of recording appa-
ratus, recorded moving image and audio are managed as a file
in accordance with a predetermined file system. As one
recording arrangement, there has been proposed an arrange-
ment which records a file in such a manner that the file is
divided during recording of the moving image and audio so
that a size of the file does not exceed an upper limit of the size
prescribed by the file system (for example, refer to the Official
Gazette of Japanese Patent Application Laid-Open No. 2010-
183248).

An apparatus having an editing function for deleting a
recorded moving image file or partially deleting a forward or
backward portion than a designated position of the moving
image file has also been known.

In the foregoing recording arrangement, for a period of
time from a recording start instruction to a recording stop
instruction by the user, each time the size of the file which is
being recorded reaches the upper limit size, the file is divided
and recorded. However, since each of the files which have
been divided and recorded in the photographing of one time is
managed as an independent file, the user cannot easily under-
stand that they are the files associated with each other files and
this is very inconvenient. Particularly, with respect to a partial
file of the associated files, when an edition such as a partial
deletion or the like is pergenerated by the editing function,
since the association of the moving image data itself'is lost, it
becomes further difficult to recognize the files associated with
each other.

SUMMARY OF THE INVENTION

In consideration of the above problems, itis anaspect of the
invention to realize an editing method whereby in the case of
generating and recording a plurality of files during the record-
ing of one time, association information of the plurality of
files is set and, even if the recorded files are edited, their
relationship is held and updated.

To accomplish the above aspect of the invention, there is
provided an image processing apparatus of the invention, for
processing a plurality of moving image files each including
moving image data and identification information relating to
continuity of time between the moving image file and other
moving image file, comprises: a processing unit configured to
perform an editing process for deleting at least a portion of the
moving image data included in the moving image file; and a
control unit configured to change the identification informa-
tion of the moving image file in accordance with the editing
process, wherein in accordance with the processing unit per-
forming the editing process for deleting at least a portion of
the moving image data included in the moving image file, the
control unit changes identification information of at least one
of the plurality of moving image files to a predetermined
value for discriminating that there is no continuity between
the moving image file to which the editing process is pergen-
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2

erated and a moving image file which has continuity of time
with the moving image file to which the editing process is
pergenerated.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the invention and,
together with the description, serve to explain the principles
of the invention.

FIG. 1 is a block diagram illustrating an example of a
construction of a recording apparatus according to an
embodiment of the invention;

FIG. 2 is a flowchart illustrating a recording process in the
first embodiment;

FIGS. 3A and 3B are diagrams illustrating states of moving
image files recorded in the first embodiment;

FIG. 4 is a diagram illustrating a construction of the mov-
ing image file;

FIG. 5 is a diagram illustrating a construction of identifi-
cation information;

FIG. 6 is a flowchart illustrating a reproducing process in
the first embodiment;

FIG. 7 is a flowchart illustrating an editing process in the
first embodiment;

FIG. 8 is a flowchart illustrating an editing process of the
moving image file;

FIG. 9 is a diagram illustrating identification information
of the moving image file;

FIG. 10 is a diagram illustrating identification information
of the moving image file;

FIG. 11 is a flowchart illustrating a recording process in the
second embodiment;

FIGS. 12A and 12B are diagrams illustrating states of
moving image files recorded in the second embodiment;

FIG. 13 is a diagram illustrating identification information
of the moving image file;

FIG. 14 is a diagram illustrating identification information
of the moving image file;

FIG. 15 is a flowchart illustrating an editing process in the
third embodiment;

FIG. 16 is a diagram illustrating identification information
of the moving image file;

FIG. 17 is a flowchart illustrating a reproducing process in
the third embodiment; and

FIG. 18 is a flowchart illustrating a displaying process of an
index screen in the third embodiment.

DESCRIPTION OF THE PRESENT
EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the present invention will be described in detail below with
reference to the drawings.

First Embodiment

Construction of Apparatus

FIG. 1 is a block diagram illustrating an example of a
construction of a recording apparatus 100 according to the
first embodiment of the invention.

InFIG. 1, an input unit 101 obtains moving image data and
audio data and outputs them. In the present embodiment,
although the input unit 101 inputs the moving image data and
audio data which are supplied from an outside of the record-
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ing apparatus 100, it is also possible to construct the input unit
101 in such a manner that itincludes an image pickup unitand
a microphone, obtains a photographed moving image, and
obtains audio data from the microphone. For example, the
image processing construction of the invention can be also
applied to a construction of recording and reproducing pro-
cesses of photographed moving image data in an image
pickup apparatus such as a video camera.

A control unit 102 controls the whole operation of the
recording apparatus 100 in accordance with an input from an
operation unit 103. The control unit 102 includes a micro-
computer, a memory, and the like and controls the recording
apparatus 100 in accordance with a computer program (soft-
ware) stored in a non-volatile memory (not shown). The con-
trol unit 102 has therein a recording medium interface for
communicating data and commands with a recording repro-
ducing unit 106. The operation unit 103 includes various
kinds of switches which can be operated by the user. By those
switches, the operation unit 103 receives various kinds of
instructions or the like from the user and notifies the control
unit 102 of them. The operation unit 103 also includes a
power switch, a switch for instructing the recording start/stop,
a switch for switching a mode of the recording apparatus 100,
and the like.

Upon recording, a signal processing unit 104 encodes the
moving image data and audio data which are input by the
input unit 101 in accordance with a well-known encoding
method such as MPEG or the like and compresses an infor-
mation amount. Further, the signal processing unit 104
executes processings necessary to record the moving image
data and audio data and outputs information of a code amount
(data amount) of the encoded moving image data and audio
data to the control unit 102. Upon reproduction, the signal
processing unit 104 decodes the reproduced moving image
data and audio data and expands the information amount.

A memory 105 stores the moving image data and audio
data. Each block of the recording apparatus 100 accesses the
memory 105 and processes the moving image data and audio
data. Besides the moving image data and audio data, the
memory 105 stores various kinds of information such as
information of a file system, management information, and
the like and, further, plays a role of a work memory or the like
for control which is made by the control unit 102.

The recording reproducing unit 106 writes or reads out the
moving image data and audio data or various kinds of infor-
mation to/from a recording medium 108. Upon recording, the
recording reproducing unit 106 writes the moving image data
and audio data stored in the memory 105 into the recording
medium 108. Upon reproduction, the recording reproducing
unit 106 reads out the moving image data and audio data from
the recording medium 108 and stores into the memory 105. In
the present embodiment, the recording medium 108 is a ran-
dom access recording medium such as hard disk (HDD), flash
memory card, or the like.

The recording reproducing unit 106 manages the moving
image data and audio data and various kinds of information
which are recorded into the recording medium 108 as a file in
accordance with a file system such as FAT (File Allocation
Table) or the like. The recording reproducing unit 106 has a
well-known interface (IF) such as ATA (AT Attachment) or
the like and communicates data and various kinds of com-
mands with a recording medium IF in the control unit 102.
Although the apparatus is constructed in such a manner that
the recording medium 108 can be easily loaded and unloaded
to/from the recording apparatus 100 by a loading and unload-
ing mechanism (not shown), the recording apparatus 100 may
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4

be arranged in such a manner that each recording medium 108
is provided therein in a built-in manner.

Inthe case where a moving image file including the moving
image data and audio data is written and read out into/from
the recording medium 108, the control unit 102 controls the
recording reproducing unit 106, reproduces file system data
(management data) from the recording medium 108, and
stores into the memory 105. The file system data is data
showing a file name of the data recorded in the recording
medium 108, a file size, a recording address of the data, and
the like and is information to manage the file. The control unit
102 controls the writing and reading-out of the file in accor-
dance with the read-out file system data. In accordance with
the file being written into the recording medium 108, the
control unit 102 updates the file system data stored in the
memory 105. The updated file system data is recorded into the
recording medium 108 by the recording reproducing unit 106.

In the present embodiment, a UUID (Universal Unique
IDentifier) is added to the moving image file which is
recorded into the recording medium 108 and is recorded. The
UUID is identification information to unconditionally dis-
criminate each moving image file. Each time a moving image
file is newly generated, the controlunit 102 generates a UUID
of a different value. Therefore, by confirming the value of the
UUID recorded in the recording medium 108, each moving
image file can be easily discriminated.

By operating the operation unit 103, the user can instruct
the switching of the operation mode of the recording appara-
tus 100, the recording start/stop of the moving image data, or
the like. An output unit 107 outputs the reproduced moving
image data and audio data to an external display apparatus or
the like of the recording apparatus 100. A display unit 109
displays the moving image and various kinds of information
to the display apparatus such as a liquid crystal panel or the
like. A data bus 110 is used to transmit and receive data and
various kinds of control commands among the units of the
recording apparatus 100.

Recording Operation

Subsequently, the recording operation in the present
embodiment will be described. First, when an instruction to
shift to the recording mode of the moving image data is
received from the operation unit 103, the recording apparatus
100 is shifted to a recording stand-by state and a recording
start instruction is waited. In the recording stand-by state, the
moving image corresponding to the moving image data input
from the input unit 101 is displayed to the display unit 109.
When the recording start instruction is input from the opera-
tion unit 103, the signal processing unit 104 reads out the
moving image data which is input from the input unit 101 and
stored in the memory 105 and starts the encoding of the
moving image data. The encoded data is stored into the
memory 105 by the signal processing unit 104.

In the present embodiment, a data rate of the data encoded
by the signal processing unit 104 is lower than a data rate at
which the data can be recorded into the recording medium
108. Therefore, in the present embodiment, the encoded data
is temporarily stored into the memory 105. Each time a data
amount of the encoded data stored in the memory 105 reaches
a first predetermined amount, the recording reproducing unit
106 reads out the encoded data from the memory 105 and
records into the recording medium 108. At a point of time
when the encoded data stored in the memory 105 decreases to
a second predetermined amount smaller than the first prede-
termined amount, the reading-out of the encoded data from
the memory 105 is temporarily stopped and a recording pro-
cess to the recording medium 108 is interrupted. In this man-
ner, the recording process is repeated. At this time, if there are
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no open files, a file to record the encoded data is newly
generated and opened and the encoded data is recorded as a
moving image file.

Each time the writing of one time to the recording medium
is completed, on the basis of a recording position or the like of
the encoded data which has been written this time, the control
unit 102 updates file system data (management information)
stored in the memory 105. The control unit 102 controls the
recording reproducing unit 106 so as to read out the updated
file system data from the memory 105 and record into the
recording medium.

The control unit 102 combines an individual number of the
recording apparatus 100, recording time/date, the total num-
ber of recording times from the start of use in the recording
apparatus, random numbers which have been prepared, and
the like and generates a UUID having a numerical value of a
predetermined bit length. This UUID is added as identifica-
tion information (unique ID) peculiar to this file to a manage-
ment information area of the moving image file as will be
described hereinafter and is recorded. Each time a moving
image file is newly generated in response to the recording
start instruction, the control unit 102 generates a UUID of a
different value.

In the present embodiment, the moving image file is
recorded in accordance with an MP4 file format. FIG. 4 is a
diagram illustrating an example of a construction of the MP4
file. MP4 has a tree structure as illustrated in FIG. 4 and each
layer has an element called a box.

Boxes of ftyp, moov, and mdat exist in the box of the
uppermost layer. Interchangeability information is stored in
an ftyp box 401. Management information regarding the
moving image data and audio data is stored in a moov box
402. Real data of the moving image data and audio data is
stored in a mdat box 403. Upon recording, while writing the
moving image data and audio data additionally into the mdat
box, the data is recorded.

In this example, an ID (unique ID) peculiar to each moving
image file is stored in a uuid box 404. Further, in the present
embodiment, in the case where the moving image file which
is being recorded is closed, a moving image file is newly
opened to continue the recording, information to discriminate
the file to be opened (hereinbelow, referred to as a “back-
wardly-continuous file”) is generated. At this time, informa-
tion to discriminate the file to be closed (hereinbelow, referred
to as a “forwardly-continuous file”) is also generated. Those
two kinds of information are stored in the uuid box 404.

FIG. 5 is a diagram illustrating the contents of the identi-
fication information which is stored in the uuid box 404.
UniquelD (UID) has a length of 16 bytes and a value peculiar
to each moving image file is stored therein. Specifically
speaking, the value of UUID is stored. In the case where a
plurality of moving image files are recorded during the
recording of one time for a period of time from the recording
start instruction to the recording stop instruction by the user,
a value of the identification information (UID) of the back-
wardly-continuous file is stored into NextID (NID). In the
case of the end file in the recording of one time, a predeter-
mined value, for example, “0” in this instance is stored. If the
predetermined value is stored in the NID, this means that
there are no backwardly-continuous files. If a plurality of
moving image files were recorded during the recording of one
time, a value of the identification information of the for-
wardly-continuous file is stored into PrelD (PID). In the case
of the head file in the recording of one time, a predetermined
value, for example, “0” in this instance is stored. If the pre-
determined value is stored as a PID, this means that there are
no forwardly-continuous files.
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In the present embodiment, the control unit 102 monitors
the size of the file which is being recorded by a notification
from the recording reproducing unit 106 or the signal pro-
cessing unit 104. When the size of the file being recorded
reaches a threshold value (file division threshold value) to
decide whether or not the file division is performed, the con-
trol unit 102 closes the file being recorded, newly generates
(opens) a moving image file to continue the recording. In the
present embodiment, the threshold value of the file division is
determined on the basis of an upper limit of the file size
decided by the file system. That is, in the present embodi-
ment, the file division threshold value is set to a value which
is smaller than the upper limit of the file size by a predeter-
mined amount.

In the case of using an FAT32 file system, since there is
such a restriction that the maximum value of one file size is
equal to 4 Gigabytes (GB), the file division threshold value is
set to a predetermined value smaller than 4 GB as an upper
limit.

When the file size reaches the file division threshold value
during the recording, the control unit 102 instructs the record-
ing reproducing unit 106 so as to close the file which is open
at present, open a new file, and continue the recording of the
encoded data. As mentioned above, each time the file size
reaches the file division threshold value during the recording
of'the moving image the recording is continued, while divid-
ing the file.

When the recording stop instruction is received from the
operation unit 103 during the recording of the moving image,
the control unit 102 stops the encoding of the moving image
data which is performed by the signal processing unit 104 and
closes the file being recorded by the recording reproducing
unit 106. In response to it, the control unit 102 instructs the
recording reproducing unit 106 so as to change the contents of
the file system data and record into the recording medium.

The recording process will be described hereinbelow with
reference to a flowchart of FIG. 2. The process of FIG. 2 is
executed by a method whereby the control unit 102 controls
each unit. In the recording stand-by state, when the recording
start instruction is received from the operation unit 103, the
process of FIG. 2 is started. First, the control unit 102
instructs the recording reproducing unit 106 so as to open the
moving image file (S201). Subsequently, the control unit 102
generates identification information (UID) of the moving
image file to be recorded this time and stores into the memory
105 (S202). The control unit 102 sets “0” as a PID of the
moving image file to be recorded this time and stores into the
memory 105 (S203).

Subsequently, the control unit 102 controls the signal pro-
cessing unit 104 so as to start the encoding of the moving
image and audio data (S204) and stores the encoded data into
the memory 105. The control unit 102 instructs the signal
processing unit 104 so as to reduce a head frame after the
recording start and generate a thumbnail image (representa-
tive image). The signal processing unit 104 reduces the head
frame to generate the thumbnail image data, and stores into
the memory 105.

When a data amount of the unrecorded encoded data stored
in the memory 105 reaches a threshold value for writing, the
control unit 102 instructs the recording reproducing unit 106
so0 as to write the data. The recording reproducing unit 106
reads out the encoded data from the memory 105 and records
into the recording medium 108 (S205). When the data amount
of the unrecorded encoded data stored in the memory 105 is
less than a threshold value for stopping the writing, the con-
trolunit 102 instructs the recording reproducing unit 106 so as
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to stop the writing, and temporarily stop the writing of the
encoded data into the recording medium 108.

When the writing process of one time is finished, the con-
trol unit 102 discriminates whether or not the file size of the
moving image file being recorded at present is equal to or
larger than the division threshold value for file division
(S206). When the file size does not reach the division thresh-
old value, the control unit 102 is returned to S204 and con-
tinues the recording process (S207).

It the size of the moving image file being recorded is equal
to or larger than the division threshold value in S206, the
control unit 102 generates a UID of the next moving image
file and stores into the memory 105 (S212). A value of the
UID of the next file is set into NID of the moving image file
being recorded at present (S213). The control unit 102 con-
trols the recording reproducing unit 106, stores the manage-
ment data stored in the memory and including the UID, NID,
PID, and thumbnail image data into the moov box, and
records into the recording medium 108. The control unit 102
controls the recording reproducing unit 106, closes the mov-
ing image file being recorded (S215), and opens the new
moving image file (S216). As a PID of the moving image file
which is newly generated, a UID of a moving image file
closed immediately-before is set and stored into the memory
105 and, after that, the processing routine is returned to S204
and the processing is continued (S217). Information showing
an offset (data amount) from the head of the file of every
predetermined unit of the moving image and audio data which
is stored into the mdat box and other data necessary for
reproduction are also stored into the moov box. In the present
embodiment, a file name including the number is added to
each file. When a file is newly generated, the file number is
increased one by one.

When there is a recording stop instruction in S207, the
control unit 102 controls the recording reproducing unit 106
and records the unrecorded encoded data stored in the
memory 105 at that point of time into the recording medium
108 (S208). The control unit 102 sets “0” as an NID of the
moving image file being recorded at present and stores into
the memory 105 (S209). The control unit 102 controls the
recording reproducing unit 106, stores the management data
stored in the memory and including the UID, NID, and PID
into the moov box, records into the recording medium 108
(8210), closes the file being recorded, and stops the recording
(S211).

FIGS. 3A and 3B are diagrams illustrating the contents of
the moving image files which are recorded in the recording
medium in the recording apparatus of the present embodi-
ment and the identification information which is stored in the
uuid box 404 of each moving image file. FIG. 3A illustrates
the contents of the moving image file in the case where a
plurality of moving image files are not recorded for a period
of time from the recording start instruction to the recording
stop instruction. A moving image file 301 is generated in
response to the recording start. When the recording stop is
instructed before a size of the moving image file 301 reaches
the division threshold value, for example, “1111” is stored as
a UID and “0” (0000) is stored into the NID and PID.

FIG. 3B illustrates the contents of the moving image file in
the case where three moving image files have been recorded
for a period of time from the recording start instruction to the
recording stop instruction. A moving image file 302 is gen-
erated in response to the recording start. When a size of the
moving image file 302 reaches the division threshold value,
the file 302 is closed and a file 303 is newly generated. For
example, “1112” is stored as a UID of the file 303. “1113” as
a UID of'the next file is stored into the NID. Since the file 302
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is a head file after the recording start, “0” (0000) is stored into
the PID. When a size of the moving image file 303 reaches the
division threshold value, the file 303 is closed and a file 304 is
newly generated. “1114” as aUID of the file 304 is stored into
the NID of the file 303. “1112” as a UID of the file 302 is
stored into the PID of the file 303. When there is a recording
stop instruction during the recording of the moving image file
304, “1113” as a UID of the file 303 is stored as a PID of the
file 304. Since the file 304 is an end file in the recording of one
time, “0” is stored as an NID.

As mentioned above, in the present embodiment, when a
plurality of moving image files are recorded during the
recording of one time, identification information of the file
immediately-before and identification information of the file
immediately-after are stored and is recorded. Therefore, it is
possible to easily recognize that the files are moving image
files recorded in the recording of one time.

In the present embodiment, when the recording is stopped
or if the file size reaches the division threshold value, the NID
of the moving image file being recorded is set. However, the
NID may be set upon generation of the file. For example,
when the file is generated, if a UID of the next moving image
file can be generated, the UID of the next moving image file
is set as an NID and recorded into the recording medium
together with the PID. If there is a recording stop instruction
during the recording of the moving image file, the value ofthe
recorded NID is changed to a predetermined value (0).

Or, when the file is generated, the value of the NID is set to
“0” and recorded together with the PID. When the size of this
moving image file reaches the division threshold value, the
value ofthe NID is changed in accordance with the UID of the
next moving image file.

Reproducing Operation

Subsequently, a process upon reproduction will be
described. FIG. 6 is a flowchart illustrating a reproducing
process. When a switching instruction of a reproducing mode
is output by the operation unit 103, the control unit 102
controls the recording reproducing unit 106 and detects a
plurality of moving image files recorded in the recording
medium 108. The control unit 102 instructs the recording
reproducing unit 106 so as to read out the thumbnail image
data of each moving image file and store into the memory 105.
The control unit 102 generates an index screen constructed
with a thumbnail image of a scene of each moving image file
and displays onto the display unit 109 (S601).

At this time, the control unit 102 confirms the values ofthe
NID and PID of each moving image file corresponding to the
thumbnail image displayed on the index screen. On the basis
of the identification information, the control unit 102 detects
whether or not the respective moving image files are a plu-
rality of moving image files recorded during the recording of
one time. The control unit 102 changes the display on the
index screen so that the user can discriminate that they are the
plurality of moving image files recorded by the recording
instruction of one time.

For example, as illustrated in FIG. 3B, when the three
moving image files 302 to 304 are recorded by the recording
instruction of one time, thumbnail images of those three files
are displayed to the display unit 109, respectively. Informa-
tion to discriminate that those three moving image files are the
moving images recorded by the photographing of one time is
displayed to the index screen. A discrimination result at this
time or the identification information used for the discrimi-
nation is held in the memory 105 as shown at 901 in FIG. 9, so
that it can be referred to when discriminating continuity of the
files upon reproduction or edition after the index screen is
displayed. Particularly, even if the information is changed to
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information showing that there is no continuity of the identi-
fication information during the edition, the existence of the
file which is continuous to the editing subject file can be
properly discriminated.

Subsequently, the user selects a desired representative
image from the representative images displayed on the index
screen and instructs the reproduction by operating the opera-
tion unit 103 (S602). When a reproducing instruction is out-
put, the control unit 102 instructs the recording reproducing
unit 106 so as to reproduce the moving image file of the scene
corresponding to the selected representative image. The
recording reproducing unit 106 reproduces the designated
moving image file from the recording medium 108 (S603).
The signal processing unit 104 decodes the reproduced mov-
ing image file, displays to the display unit 109, and outputs to
the outside from the output unit 107.

The control unit 102 discriminates whether or not the data
has been reproduced up to the end of the moving image file
(S604). If the data is not reproduced up to the end of the
moving image file, the control unit 102 discriminates whether
ornot areproduction stop instruction is output (S605). If there
is no reproduction stop instruction, the reproduction of the
moving image is continued as it is. When the reproduction
stop instruction is output, the control unit 102 instructs the
recording reproducing unit 106 so as to stop the reproduction
of'the moving image file. The recording reproducing unit 106
stops the reproduction of the moving image file (S606). The
control unit 102 again displays the index screen to the display
unit 109.

If the data is reproduced up to the end of the moving image
file in S604, the control unit 102 confirms the NID of the
moving image file which is being reproduced and discrimi-
nates whether or not a predetermined value “0” has been
stored in the NID (S607). If “0” has been stored in the NID,
since such a file is an end file recorded by the recording of one
time, the control unit 102 instructs the recording reproducing
unit 106 so as to stop the reproduction of the moving image
file. The recording reproducing unit 106 stops the reproduc-
tion of the moving image file (S606). The control unit 102
again displays the index screen to the display unit 109.

When the NID is not equal to “0”, the control unit 102
discriminates whether or not the moving image file in which
the same value as that of the NID of the moving image file
being reproduced is stored has been recorded in the recording
medium 108 (S608). If the moving image file corresponding
to the NID has been recorded, the control unit 102 selects the
next moving image file corresponding to the NID (S609) and
reproduces this moving image file (S603). If the moving
image file corresponding to the NID is not recorded, the
control unit 102 instructs the recording reproducing unit 106
s0 as to stop the reproduction of the moving image file. The
recording reproducing unit 106 stops the reproduction of the
moving image file (S606). The control unit 102 again displays
the index screen to the display unit 109.

Editing Operation

Subsequently, an editing process will be described. FIGS.
7 and 8 are flowcharts illustrating the editing process in the
present embodiment. First, when there is a switching instruc-
tion of the reproducing mode by the operation unit 103, the
control unit 102 reads out the thumbnail image data of each
scene and displays the index screen to the display unit 109 by
a process similar to that of the foregoing reproducing opera-
tion (S701).

It is now assumed that the six moving image files shown at
901 in FIG. 9 have been recorded in the recording medium
108. Reference numeral 901 in FIG. 9 denotes the moving
image files recorded in the recording medium 108 and their
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identification information. The five moving image files
MVI_0001.MP4 to MVI_0005.MP4 are moving image files
recorded through the file division for a period of time from the
recording start instruction to the recording stop instruction of
one time by the user. The moving image file MVI__0006.MP4
is a moving image file recorded for a period of time from the
recording start instruction to the recording stop instruction of
one time by the user.

Since the moving image file MVI__0001.MP4 is a head file
at the time of the recording start, “0000” is stored as a PID.
“1112” as a UID of the next moving image file MVI__
0002.MP4 is stored into the NID of MVI_0001.MP4.

“1111” as a UID of the moving image file MVI__
0001.MP4 of immediately-before is stored into the PID ofthe
moving image file MVI__0002.MP4. “1113” as a UID of the
next moving image file MVI__0003.MP4 is stored into the
NID.

“1112” as a UID of the moving image file MVI__
0002.MP4 of immediately-before is stored into the PID ofthe
moving image file MVI__0003.MP4. “1114” as a UID of the
next moving image file MVI_0004.MP4 is stored into the
NID.

“1113” as a UID of the moving image file MVI
0003.MP4 of immediately-before is stored into the PID ofthe
moving image file MVI__0004.MP4. “1115” as a UID of the
next moving image file MVI__0005.MP4 is stored into the
NID.

“1114” as a UID of the moving image file MVI
0004.MP4 of immediately-before is stored into the PID ofthe
moving image file MVI__0005.MP4. Since the moving image
file MVI__0005.MP4 is an end file at the time of the recording
stop, a predetermined value “0000” is stored into the NID.

Since the moving image file MVI__0006.MP4 is a file
recorded by the recording start instruction and the recording
stop instruction of one time, the predetermined value “0000”
is stored into both of the NID and PID.

The control unit 102 controls the signal processing unit 104
s0 as to display an index screen including thumbnail images
of'those six moving image files to the display unit 109 (S701).
Subsequently, when the user selects any one of the displayed
thumbnail images by operating the operation unit 103, the
control unit 102 instructs the recording reproducing unit 106
and the signal processing unit 104 so as to reproduce and
display the head screen of the selected moving image (S702).

Subsequently, when it is detected that the user has
instructed a display of the reproducing function onto the
screen by operating the operation unit 103, the control unit
102 displays a selection screen of the reproducing function to
the display unit 109 (S703). The user instructs a function such
as reproduction, edition, scene movement, or the like by
operating the operation unit 103 (S704).

For example, when the user instructs the reproduction, the
control unit 102 controls the recording reproducing unit 106
and the signal processing unit 104 so as to reproduce the
selected moving image file and display a reproduced moving
image to the display unit 109. When the reproduction of the
next scene or previous scene is instructed, the control unit 102
displays a head screen ofthe moving image file before or after
the moving image file selected at present. When the deletion
is instructed, the control unit 102 executes a deleting process
of the selected moving image file and displays the index
screen as will be described hereinafter. When the edition is
instructed, an edition point of the selected moving image file
is set by the user (S705). When the storage of the edition point
is instructed, the control unit 102 stores the set edition point
and information of a type of editing into the memory 105
(S706). In the present embodiment, the apparatus has a func-
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tion of a deleting process for deleting the whole moving
image file. In the present embodiment, the apparatus has: a
backward deletion processing as a process for deleting the file
contents in a range from the edition point set by the user to the
end of the moving image file; and a forward deletion process-
ing as a process for deleting the file contents in a range from
the head of the moving image file to the edition point set by
the user. If the whole moving image file is deleted, the file
itself including the identification information is deleted.
However, if the forward deletion processing and the back-
ward deletion processing are executed, only the real data of
the moving image and audio of the range for deletion is
deleted from the file and the file including the identification
information is not deleted.

If the deletion or edition is instructed by the user, the
control unit 102 executes an editing process (S707).

FIG. 8 is a flowchart illustrating the editing process of the
moving image file. First, the control unit 102 discriminates
whether or not the deletion of the file has been instructed
(S801). When the file deletion is instructed, the control unit
102 instructs the recording reproducing unit 106 so as to
delete the selected moving image file from the recording
medium 108 (S802). If the file deletion is not instructed, the
process is a forward deleting edition or backward deleting
edition. Therefore, in the selected moving image file, the
control unit 102 deletes a portion of the selected moving data
onthe basis of the edition point designated by the user (S810).
The management information in the moving image file of the
editing subject and the identification information are changed
in accordance with the deleted portion (S811). Specifically
speaking, in the case of the forward deletion processing, the
control unit 102 discriminates whether or not the PID of the
moving image file of the editing subject is equal to the pre-
determined value “0”. If the PID is equal to a value other than
the predetermined value, it is changed to “0”. In the case of the
backward deletion processing, the control unit 102 discrimi-
nates whether or not the NID of the moving image file of the
editing subject is equal to the predetermined value “0”. If the
NID is equal to a value other than the predetermined value, it
is changed to “0”. In the case of the forward deletion process-
ing and the backward deletion processing, the control unit
102 discriminates whether or not the NID and PID of the
moving image file of the editing subject are equal to the
predetermined value “0”. If they are equal to values other than
the predetermined value, they are changed to “0”.

Subsequently, on the basis of the identification information
of'the moving image file of the editing subject, the control unit
102 confirms whether or not there is a moving image file
connected to the moving image file of the editing subject
(S803). As mentioned above, such a confirmation can be
properly performed even if the identification information has
been changed to the predetermined value “0000” in S811 by
using information at the time of detection of continuous files
when the index screen is generated at the time of the operation
start. That is, the identification information of the moving
image file before it is deleted in S802 or the identification
information of the moving image file before it is changed in
S811 has been stored in the memory 105. In S803, the control
unit 102 discriminates whether or not there is a connected
moving image in accordance with the identification informa-
tion stored in the memory 105. For example, if at least one of
the PID and NID of the moving image file of the editing
subject is not equal to the predetermined value “0”, since the
moving image file which is continuous immediately-before
or immediately-after is recorded, it is determined that there is
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a connected file. If there are no connected moving images as
a result of the discrimination, the control unit 102 finishes the
processing routine.

Ifthe connected moving image is recorded, the control unit
102 discriminates whether or not the present editing process
is the file deletion or the forward deletion processing (S804).
In the case of the file deletion or the forward deletion pro-
cessing, the control unit 102 discriminates whether or not the
connected moving image of immediately-before has been
recorded (S805). This discrimination and a similar discrimi-
nation, which will be described hereinbelow, can be also
properly performed in a manner similar to S803. For example,
when the PID of the moving image file of the editing subject
is not equal to the predetermined value “0000”, the moving
image file of immediately-before has been recorded. If the
connected moving image of immediately-before has been
recorded, the control unit 102 detects the moving image file of
immediately-before on the basis of the PID of the moving
image file of the editing subject and changes the identification
information of the moving image file of immediately-before,
that is, the NID in this instance to the predetermined value
“0000” (S806). If the present editing process is not the dele-
tion or the forward deletion processing in S804 or if the
connected moving image of immediately-before is not
recorded in S805, the processing routine advances to S807.

The control unit 102 discriminates whether or not the
present editing process is the file deletion or the backward
deletion processing (S807). In the case of the file deletion or
the backward deletion processing, the control unit 102 dis-
criminates whether or not the next connected moving image
has been recorded (S808). For example, if the NID of the
moving image file of the editing subject is not equal to the
predetermined value “0000”, the next moving image file has
been recorded. If the next connected moving image has been
recorded, the control unit 102 detects the next moving image
file on the basis of the NID of the moving image file of the
editing subject and changes the identification information of
the next moving image file, that is, the PID in this instance to
the predetermined value “0000” (S809). If the present editing
process is not the deletion or the backward deletion process-
ing in S807 or if the next connected moving image is not
recorded in S808, the processing routine is finished.

Identification information in the case where the moving
image file MVI_0003.MP4 among the six moving image
files shown at 901 in FIG. 9 is deleted is shown at 902 in FIG.
9. Since the NID of the moving image file MVI__0003.MP4 is
equal to “1114” and its PID is equal to “1112”, it will be
understood that the moving image file of immediately-before
and the next connected moving image have been recorded.
Therefore, the control unit 102 changes the NID of the mov-
ing image file MVI_0002.MP4 immediately-before the
moving image file MVI_0003.MP4 to the predetermined
value “0000”. The control unit 102 also changes the PID of
the next moving image file MVI_0004.MP4 of the moving
image file MVI_0003.MP4 to the predetermined value
“0000”.

Identification information in the case where the moving
image file MVI__0003.MP4 is forward deletion processed is
shown at 1001 in FIG. 10. In the case where the moving image
file MVI__0003.MP4 is forward deletion processed, the con-
trol unit 102 changes the PID of the moving image file MVI__
0003.MP4 to the predetermined value “0000” and changes
the NID of the moving image file MVI__0002.MP4 of imme-
diately-before to the predetermined value “0000”. Identifica-
tion information in the case where the moving image file
MVI_0003.MP4 is backward deletion processed is shown at
1002 in FIG. 10. In the case where the moving image file
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MVI_0003.MP4 is backward deletion processed, the control
unit 102 changes the NID of the moving image file MVI__
0003.MP4 to the predetermined value “0000” and changes
the PID of the next moving image file MVI__0004.MP4 to the
predetermined value “0000”. Identification information in
the case where the moving image file MVI__0003.MP4 is
forward deletion processed and backward deletion processed
is shown at 1003 in FIG. 10. In the case where the moving
image file MVI_0003.MP4 is forward deletion processed
and backward deletion processed, the control unit 102
changes both of the NID and PID of the moving image file
MVI_0003.MP4 to the predetermined value “0000”. Fur-
ther, the control unit 102 changes the NID of the moving
image file MVI_0002.MP4 of immediately-before to the
predetermined value “0000” and changes the PID of the next
moving image file MVI_0004.MP4 to the predetermined
value “0000”.

As mentioned above, in the present embodiment, in the
case where the plurality of moving image files have been
recorded during the recording of one time, the identification
information of the file of immediately-before and the file of
immediately-after is stored as identification information into
the moving image files and recorded. Therefore, upon repro-
duction, the user can easily recognize that the files are the
moving image files recorded by the recording of one time.

By deciding the moving image file to be reproduced next
on the basis of those identification information and continu-
ously reproducing, the moving image files recorded during
the recording of one time can be continuously reproduced.

Inthe present embodiment, when the deletion or the editing
process such as a partial deletion or the like of any one of the
moving image files is executed, the identification information
is changed in accordance with the contents of the editing
process (control unit). Therefore, after the edition, since the
moving images are not continuously reproduced in the por-
tions before and after the deleted portion, such a situation that
the moving images in which the continuity was lost by the
editing process are continuously reproduced can be pre-
vented.

In the present embodiment, although the threshold value to
divide the file has been set to the predetermined size, for
example, the file may be divided each time the moving image
data of an amount corresponding to a predetermined time is
recorded. In this case, the threshold value is set to a predeter-
mined recording time length. The control unit 102 generates
anew file and counts an elapsed time from the recording start.
When the predetermined time elapses, the control unit 102
outputs a file dividing instruction to the recording reproduc-
ing unit 106. In the present embodiment, although the appa-
ratus for recording the moving image data and audio data has
been described, the invention can be also similarly applied to
an apparatus for recording other information data which was
input.

In the present embodiment, although the moving image
and audio have been recorded in the MP4 file format, they can
be also recorded in another file format such as an MOV file
format or the like.

In the present embodiment, although the apparatus has
been constructed in such a manner that upon reproduction, the
moving image files generated during the recording of one
time are continuously reproduced on the basis of the identi-
fication information, it may be constructed in such a manner
that if one moving image file is reproduced up to the end, the
index screen is displayed without reproducing the next mov-
ing image.
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Second Embodiment

Subsequently, the second embodiment will be described.
Also in this embodiment, a construction of the recording
apparatus 100 and its fundamental operation are similar to
those in the first embodiment. Also in the second embodi-
ment, although the various kinds ofidentification information
illustrated in FIG. 5 are recorded, a predetermined value
showing invalidity, for example, “~1” is stored into the PID of
each moving image file which is recorded at the time of
photographing and is recorded. The UID and NID are
recorded in a manner similar to the first embodiment.

Recording Operation

FIG. 11 is a flowchart illustrating the recording process in
the second embodiment. In FIG. 11, processings similar to
those in FIG. 2 are designated by the same step numbers and
their detailed description is omitted here. The process in FI1G.
11 is executed by controlling each unit by the control unit 102.

The process in FIG. 11 differs from that of FIG. 2 with
respect to a point that in S1103, a predetermined value (-1)
showing invalidity is set as a PID. After a file is newly gen-
erated in S216, the processing routine is returned to S1103
and the predetermined value (-1) showing invalidity is set as
a PID. Therefore, the setting of the PID which is performed in
S217 in FIG. 2 is not performed. Other recording process is
similar to that in the first embodiment.

FIGS. 12A and 12B are diagrams illustrating the contents
of'the moving image files which are recorded in the recording
medium by the recording apparatus in the present embodi-
ment. FIG. 12A illustrates the contents of the moving image
file in the case where a plurality of moving image files are not
recorded for a period of time from the recording start instruc-
tion to the recording stop instruction. A moving image file
1201 is generated in response to the recording start and in the
case where the recording stop is instructed before a size of the
moving image file 1201 reaches the division threshold value,
“0” (0000) is stored into the NID and “~1” (hexadecimal
number with a sign) is recorded into the PID.

FIG. 12B illustrates the contents of the moving image files
in the case where three moving image files are recorded for a
period of time from the recording start instruction to the
recording stop instruction. A moving image file 1202 is gen-
erated in response to the recording start. When a size of the
moving image file 1202 reaches the division threshold value,
the file 1202 is closed and a file 1203 is newly generated. For
example, “1113” is stored as a UID of the file 1203 and
“1114” as a UID of the next file is stored into the NID. When
a size of the moving image file 1203 reaches the division
threshold value, the file 1203 is closed and a file 1204 is newly
generated. For example, “1114” is stored as a UID of the file
1204. If there is a recording stop instruction during the
recording of the moving image file 1203, since the file 1204 is
an end file in the recording of one time, “0” is stored as an
NID. “~1” showing invalidity is recorded as a PID of each file.

Reproducing Operation

Subsequently, the process upon reproduction will be
described. In the first embodiment, the file in which “0” is
recorded in the PID is a head file recorded by the recording of
one time. In the present embodiment, since “~1" is always set
in the PID and it is invalid, first, the control unit 102 confirms
the UID and NID of each recorded moving image file in order
of'the file number. The control unit 102 presumes that the files
in a range from the next file of the file in which “0” has been
recorded in the NID up to the file in which the NID is subse-
quently equal to “0” are the files recorded by the recording of
one time. The control unit 102 changes the display of the
index screen in such a manner that the user can discriminate
that the files are the plurality of moving image files recorded
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by the recording instruction of one time. A subsequent pro-
cess is similar to that in the first embodiment. It is also
possible to construct in such a manner that upon reproduction,
a plurality of files recorded by the recording of one time are
confirmed from the values of the UID and NID of each file
without using the file numbers, and their reproducing order is
determined. In a manner similar to the first embodiment, also
in the present embodiment, if a detection result about the
continuity of the moving image files recorded by the record-
ing instruction of one time is held as shown at, for example,
1301 in FIG. 13, the discrimination about the continuity can
be easily performed by referring to it in the reproduction and
edition.

In this manner, in the present embodiment, if a plurality of
moving image files are recorded during the recording of one
time, the identification information of the file of immediately-
after is stored into the moving image file and recorded. There-
fore, the user can easily recognize that the files are moving
image files recorded by the recording of one time.

Although the value showing invalidity is recorded as a PID
in the second embodiment, it is also possible to construct in
such a manner that the user can select either a mode in which
the PID is recorded like a first embodiment or a mode in
which the PID is invalidated.

Editing Operation

Subsequently, the process upon edition will be described.
Also in the second embodiment, three processes such as file
deletion, forward deletion processing, and backward deletion
processing can be executed as an editing process. The editing
process is executed by performing processes illustrated in
flowcharts of FIGS. 7 and 8. In the second embodiment, since
the invalid value is set in the PID, in S803 to 5809, a con-
nected moving image, a moving image file of immediately-
before, and a next moving image file are detected on the basis
of'the value of the NID. Also in this case, the detection can be
easily performed with reference to the detection result about
the continuity at the time of generating the index screen
mentioned above.

In 5811, in the case of the forward deletion processing,
since the PID of the moving image file of the editing subject
is the invalid value, the PID is not changed here. The change
in PID in S809 is not performed either.

In S803, the control unit 102 confirms whether or not there
is a moving image file connected to the moving image file of
the editing subject on the basis of the NID of each moving
image file and the UID of the moving image file of the editing
subject. When the NID of the moving image file of the editing
subject is not equal to the predetermined value “0”, the con-
trol unit 102 determines that there is a connected file. The
control unit 102 detects the value of the UID of the moving
image file of the editing subject and detects the moving image
file in which the same value as that of the UID is stored as an
NID from the moving image files recorded in the recording
medium 108. The moving image file in which the same value
as that of the UID of the moving image file of the editing
subject is stored in the NID is a connected file. If there are no
connected moving images as a result of the discrimination,
the control unit 102 finishes the processing routine.

If the connected moving image has been recorded, the
control unit 102 discriminates whether or not the present
editing process is the file deletion or the forward deletion
processing (S804). In the case of the file deletion or the
forward deletion processing, the control unit 102 discrimi-
nates whether or not the connected moving image of imme-
diately-before has been recorded (S805). For example, when
there is a moving image file in which the UID of the moving
image file of the editing subject is set in the NID, itis to be a
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moving image file recorded immediately-before. If the con-
nected moving image file of immediately-before is recorded,
the control unit 102 changes the identification information of
the moving image file of immediately-before, that is, the NID
to the predetermined value “0000” (S806). If the present
editing process is not the deletion or the forward deletion
processing in S804 or if the connected moving image of
immediately-before is not recorded in S805, the processing
routine advances to S807.

In S807, the control unit 102 discriminates whether or not
the present editing process is the file deletion or the backward
deletion processing. In the case of the file deletion or the
backward deletion processing, the control unit 102 discrimi-
nates whether or not the next connected moving image is
recorded (S808). For example, if the NID of the moving
image file of the editing subject is not equal to the predeter-
mined value “0000”, the next moving image file is recorded.
If the next connected moving image is recorded, the control
unit 102 advances the process to S809. Since the PID is set to
invalidity in the present embodiment, the PID as identifica-
tion information of the next moving image file is not changed
(S809). Or, “~1” (hexadecimal notation) may be set again. If
the present editing process is not the deletion or the backward
deletion processing in S807 or if the next moving image file is
not recorded in S808, the processing routine is finished. As
mentioned above, in the present embodiment, the processing
in S807 to S809 can be omitted. For example, it is also
possible in S807 to construct in such a manner that whether or
not the PID of the moving image file of the editing subject is
set to invalidity is discriminated and when it is invalid, the
processing routine is finished.

In the second embodiment, the moving image files
recorded in the recording medium 108 and their identification
information are shown at 1301 in FIG. 13. The five moving
image files MVI__0001.MP4 to MVI__0005.MP4 are moving
image files recorded for a period of time from the recording
start instruction to the recording stop instruction of one time
by the user. The moving image file MVI_0006.MP4 is a
moving image file recorded for a period of time from the
recording start instruction to the recording stop instruction of
one time by the user. A value “~1” showing invalidity is stored
in the PID of each moving image file.

“1112” as a UID of the next moving image file MVI__
0002.MP4 is stored into the NID of the moving image file
MVI_0001.MP4.“1113” as a UID of the next moving image
file MVI_0003.MP4 is stored into the NID of the moving
image file MVI_0002.MP4. “1114” as a UID of the next
moving image file MVI__0004.MP4 is stored into the NID of
the moving image file MVI_0003.MP4. “1115” as a UID of
the next moving image file MVI__0005.MP4 is stored into the
NID of the moving image file MVI__0004.MP4. Since the
moving image file MVI_0005.MP4 is an end file at the time
of the recording stop, the predetermined value “0000” is
stored into the NID.

Since the moving image file MVI__0006.MP4 is a file
recorded by the recording start instruction and the recording
stop instruction of one time, the predetermined value “0000”
is stored into the NID.

Identification information in the case where the moving
image file MVI_0003.MP4 among the six moving image
files shown at 1301 in FIG. 13 is deleted is shown at 1302 in
FIG. 13. Since the same value as that of the UID ofthe moving
image file MVI__0003.MP4 is stored in the NID of the mov-
ing image file MVI__0002.MP4, it will be understood that the
moving image file of immediately-before is recorded. There-
fore, the control unit 102 changes the NID of the moving
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image file MVI__0002.MP4 immediately-before the moving
image file MVI _0003.MP4 to the predetermined value
“0000”.

Identification information in the case where the moving
image file MVI__0003.MP4 is forward deletion processed is
shown at 1401 in FIG. 14. In the case where the moving image
file MVI_0003.MP4 was forward deletion processed, the
control unit 102 does not change the identification informa-
tion of the moving image file MVI_0003.MP4 but changes
the NID of the moving image file MVI__0002.MP4 of imme-
diately-before to the predetermined value “0000”.

Identification information in the case where the moving
image file MV1__0003.MP4 is backward deletion processed
is shown at 1402 in FIG. 14. In the case where the moving
image file MVI__0003.MP4 is backward deletion processed,
the control unit 102 changes the NID of the moving image file
MVI_0003.MP4 to the predetermined value “0000” and
does not change the identification information of other mov-
ing image files.

Identification information in the case where the moving
image file MVI_0003.MP4 is forward deletion processed
and was backward deletion processed is shown at 1403 in
FIG. 14. In the case where the moving image file MVI__
0003.MP4 was forward deletion processed and is backward
deletion processed, the control unit 102 changes both of the
NID of the moving image file MVI__0003.MP4 to the prede-
termined value “0000”. Further, the control unit 102 changes
the NID of the moving image file MVI_0002.MP4 of imme-
diately-before to the predetermined value “0000”.

As mentioned above, in the present embodiment, the iden-
tification information showing the moving image file of
immediately-before and the next moving image file is
recorded as identification information of the plurality of mov-
ing image files generated during the recording of one time.
Upon reproduction, the moving image file to be subsequently
reproduced is decided on the basis of the identification infor-
mation and is continuously reproduced. Therefore, the mov-
ing image files generated during the recording of one time can
be continuously reproduced.

In the present embodiment, in the case where the deletion
orthe editing process such as partial deletion or the like of any
one of the moving image files is executed, the identification
information is changed in accordance with the contents of the
editing process. Therefore, after the edition, since the moving
images are not continuously reproduced in the portions
before and after the deleted portion, such a situation that the
moving images in which the continuity is lost by the editing
process are continuously reproduced can be prevented.

Third Embodiment

Subsequently, the third embodiment will be described.
Also in this embodiment, a construction of the recording
apparatus 100 and its fundamental operation are similar to
those in the first embodiment. Also in the third embodiment,
the various kinds of identification information illustrated in
FIG. 5 are recorded. In this embodiment, the UID of the
moving image file of immediately-before is stored into the
PID like the first embodiment.

In the present embodiment, in the case where the deletion
or the editing process such as partial deletion or the like of the
moving image file was executed, the identification informa-
tion of the moving image file of the editing subject is changed
and the identification information of other moving image files
is not changed (processings in S803 to S809 in FIG. 8).

FIG. 15 is a flowchart illustrating the editing process in
S707 in the third embodiment. First, the control unit 102
discriminates whether or not the deletion of the file is
instructed (S1501). If the deletion of the file is instructed, the
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control unit 102 instructs the recording reproducing unit 106
s0 as to delete the selected moving image file from the record-
ing medium 108 (S1502). When the deletion of the file is not
instructed, the process is a forward deletion processing or
backward deletion processing. Therefore, in the selected
moving image file, the control unit 102 deletes a part of the
selected moving image data on the basis of the edition point
designated by the user (S1503). In accordance with the
deleted portion, the management information and identifica-
tion information in the moving image file of the editing sub-
ject is changed (S1504).

For example, a process will be executed as follows in a
manner similar to the first embodiment. In the case of the
forward deletion processing, the control unit 102 discrimi-
nates whether or not the PID of the moving image file of the
editing subject is equal to the predetermined value “0”. If the
PID is equal to a value other than the predetermined value, it
is changed to “0”. In the case of the backward deletion pro-
cessing, the control unit 102 discriminates whether or not the
NID of the moving image file of the editing subject is equal to
the predetermined value “0”. If the NID is equal to a value
other than the predetermined value, it is changed to “0”. Inthe
case of the forward deletion processing and the backward
deletion processing, the control unit 102 discriminates
whether or not the NID and PID of the moving image file of
the editing subject are equal to the predetermined value “0”.
If'they are equal to values other than the predetermined value,
they are changed to “0”.

The identification information in the case where the mov-
ing image file MVI_0003.MP4 among the six moving image
files shown at 901 in FIG. 9 is edited is illustrated in FIG. 16.
Identification information in the case where the moving
image file MVI_0003.MP4 is deleted is shown at 1601 in
FIG. 16. The moving image file MVI__0003.MP4 is deleted
and the identification information of other moving image files
is not changed.

Identification information in the case where the moving
image file MVI__0003.MP4 is forward deletion processed is
shown at 1602 in FIG. 16. In the case where the moving image
file MVI__0003.MP4 is forward deletion processed, the con-
trol unit 102 changes the PID of the moving image file MVI__
0003.MP4 to the predetermined value “0000”. Identification
information in the case where the moving image file MVI__
0003.MP4 is backward deletion processed is shown at 1603
in FIG. 16. In the case where the moving image file MVI__
0003.MP4 is backward deletion processed, the control unit
102 changes the NID of the moving image file MVI__
0003.MP4 to the predetermined value “0000”. Identification
information in the case where the moving image file MVI__
0003.MP4 is forward deletion processed and was backward
deletion processed is shown at 1604 in FIG. 16. In the case
where the moving image file MVI_0003.MP4 is forward
deletion processed and is backward deletion processed, the
control unit 102 changes both of the NID and PID of the
moving image file MVI_0003.MP4 to the predetermined
value “0000”.

As illustrated in FIG. 16, in any of the cases of the deletion,
the forward deletion processing, and the backward deletion
processing, the control unit 102 does not change the identifi-
cation information of the moving image files other than the
moving image file of the editing subject.

Subsequently, a reproducing process in the present
embodiment will be described. FIG. 17 is a flowchart illus-
trating a reproducing process in the third embodiment. If a
switching instruction of a reproducing mode is output by the
operation unit 103, the control unit 102 controls the recording
reproducing unit 106 and detects the plurality of moving
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image files recorded in the recording medium 108. The con-
trolunit 102 instructs the recording reproducing unit 106 so as
to read out the thumbnail image data of each moving image
file and store into the memory 105. The control unit 102
generates an index screen constructed by a thumbnail image
of a scene of each moving image file and displays onto the
display unit 109 (S1701). At this time, the control unit 102
changes the display of the index screen in such a manner that
the user can discriminate that the files are the plurality of
moving image files recorded by the recording instruction of
one time.

FIG. 18 is a flowchart illustrating a displaying process of an
index screen in S1701.

In FIG. 18, the control unit 102 selects one of the moving
image files which are displayed on the index screen (S1801).
The control unit 102 instructs the recording reproducing unit
106 and the signal processing unit 104 so as to reproduce the
selected moving image file and generate a thumbnail image
and the generated thumbnail image is stored in the memory
105 (S1802). Subsequently, the control unit 102 detects the
NID and PID of the selected moving image file (S1803) and
discriminates whether or not the value of the PID is equal to
the predetermined value “0” (S1804). When the value of the
PID is equal to the predetermined value, the control unit 102
sets the selected moving image file as a head of the moving
images recorded by the recording of one time (S1805).

Subsequently, the control unit 102 discriminates whether
ornot the NID of the selected moving image file is equal to the
predetermined value “0” (S1806). If the NID is equal to “0”,
the control unit 102 sets the selected moving image file as an
end of the moving images recorded by the recording of one
time (S1811). When the NID is not equal to the predetermined
value, the control unit 102 discriminates whether or not the
moving image file in which the same value as that of the NID
is stored as a UID is recorded in the recording medium 108
(S1807). If the moving image file corresponding to the NID is
notrecorded, the selected moving image file is set as an end of
the moving images recorded by the recording of one time
(S1811). If the moving image file corresponding to the NID is
recorded, the control unit 102 discriminates whether or not
the PID of the next moving image file corresponding to the
NID s equal to the predetermined value (S1808). If the PID of
the next moving image file is equal to the predetermined
value, the next moving image is a head file recorded by the
recording of one time or a file in which the PID is changed to
the predetermined value by the forward deletion processing.
Therefore, if the PID of the next moving image file is equal to
the predetermined value, the selected moving image file is set
as an end of the moving images recorded by the recording of
one time (S1811).

Subsequently, the control unit 102 discriminates whether
or not the moving images to be displayed to the index screen
remain (S1809). If there are remaining moving image files,
the next moving image file is selected (S1812). If there are no
remaining moving image files, an index screen is generated
by using the thumbnail image data stored in the memory 105
and displayed to the display unit 109 (S1810). At this time, the
control unit 102 displays information for discriminating that
the moving images in a range from the head moving image set
in S1805 to the end moving image set in S1811 are the moving
images (group) recorded by the recording of one time onto the
index screen.

After the index screen is displayed in this manner, the user
selects a desired representative image from representative
images displayed on the index screen and instructs the repro-
duction by operating the operation unit 103 (S1702). When
the reproducing instruction is output, the control unit 102
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instructs the recording reproducing unit 106 so as to repro-
duce the moving image file of the scene corresponding to the
selected representative image. The recording reproducing
unit 106 reproduces the designated moving image file from
the recording medium 108 (S1703). The signal processing
unit 104 decodes the reproduced moving image file, displays
to the display unit 109, and outputs to the outside from the
output unit 107.

The control unit 102 discriminates whether or not the mov-
ing image files are reproduced up to the end (S1704). If the
moving image files are not reproduced up to the end, the
control unit 102 discriminates whether or not a reproduction
stop instruction is output (S1705). If there is no reproduction
stop instruction, the reproduction of the moving image is
continued as it is. If the reproduction stop instruction is out-
put, the control unit 102 instructs the recording reproducing
unit 106 so as to stop the reproduction of the moving image
file. The recording reproducing unit 106 stops the reproduc-
tion of the moving image file (S1706). The control unit 102
again displays the index screen to the display unit 109.

If the moving images are reproduced up to the end in
S1704, the control unit 102 confirms the NID of the moving
image file being reproduced and discriminates whether or not
the predetermined value “0” is stored in the NID (S1707). If
“0” is stored in the NID, since the file is an end file recorded
by the recording of one time, the control unit 102 instructs the
recording reproducing unit 106 so as to stop the reproduction
of'the moving image file.

Ifthe NID is not equal to ““0”, the control unit 102 discrimi-
nates whether or not the moving image file in which the same
value as that of the NID of the moving image file being
reproduced is recorded in the recording medium 108 (S1708).
If the moving image file corresponding to the NID is not
recorded, the control unit 102 instructs the recording repro-
ducing unit 106 so as to stop the reproduction of the moving
image file. If the moving image file corresponding to the NID
is recorded, the control unit 102 discriminates whether or not
the PID of the next moving image file corresponding to the
NID is equal to the predetermined value “0” (S1709). When
the PID of the next moving image file is equal to “0”, the next
moving image is a head file recorded by the recording of one
time or a file in which the PID is changed to the predetermined
value by the forward deletion processing. Therefore, the con-
trol unit 102 stops the reproduction of the moving image and
displays the index screen (S1706). If the PID of the next
moving image file is not equal to the predetermined value “0”,
the control unit 102 selects the next moving image and repro-
duces (S1710).

As mentioned above, in the present embodiment, if a plu-
rality of moving image files were recorded during the record-
ing of one time, the identification information of the file of
immediately-before and the file of immediately-after is stored
into the moving image file and recorded. Therefore, upon
reproduction, the user can easily recognize that the files are
the moving image files recorded by the recording of one time.

By deciding the moving image file to be reproduced sub-
sequently on the basis of the identification information and
continuously reproducing, the moving image files generated
during the recording of one time can be continuously repro-
duced.

In the present embodiment, in the case where the deletion
orthe editing process such as partial deletion or the like of any
one of the moving image files is executed, the identification
information is changed in accordance with the contents of the
editing process. Therefore, after the edition, since the moving
images are not continuously reproduced in the portions
before and after the deleted portion, such a situation that the
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moving images in which the continuity is lost by the editing
process are continuously reproduced can be prevented.

As mentioned above, according to the invention, even if a
plurality of files generated and recorded during the recording
of one time are edited, the identification information for dis-
criminating the association among them can be held and
updated, and the continuous reproduction and the connecting
process after the edition can be easily pergenerated.

Other Embodiments

The units constructing the recording apparatus and the
processing steps of the recording method in the present
embodiments of the invention mentioned above can be real-
ized by a method whereby a program stored in a RAM, a
ROM, or the like of a computer operates. Such a program and
a computer-readable storage medium in which the program
has been stored are incorporated in the invention.

The invention can be also embodied as, for example, a
system, an apparatus, a method, a program, a storage
medium, or the like. Specifically speaking, the invention may
be applied to a system constructed by a plurality of appara-
tuses or to an apparatus constructed by one equipment.

The invention also incorporates a case where a program (in
the embodiments, a program corresponding to the flowchart
illustrated in FIG. 2) of software for realizing the functions of
the embodiments mentioned above is supplied to the system
or apparatus directly or from a remote place. The invention
also incorporates a case where the computer of such a system
or apparatus reads out the supplied program code and
executes it.

Therefore, the program code itself which is installed into a
computer in order to realize the functions and processings of
the invention by the computer also realizes the invention. That
is, the invention also incorporates a computer program itself
for realizing the functions and processings of the invention. In
this case, any form such as object code, program which is
executed by an interpreter, script data which is supplied to the
OS, or the like may be used so long as it has a function of the
program.

As storage media for supplying the program, for example,
there are a flexible disk, a hard disk, an optical disk, a mag-
netooptic disk, and the like. Further, there are also an MO, a
CD-ROM, a CD-R, a CD-RW, a magnetic tape, a non-volatile
memory card,a ROM, a DVD (DVD-ROM, DVD-R), and the
like.

As another program supplying method, there is amethod of
connecting to Homepage of the Internet by using a browser of
a client computer. The computer program itself of the inven-
tion can be supplied from Homepage or the program can be
also supplied by a method whereby a compressed file includ-
ing an automatic installing function is downloaded into a
storage medium such as a hard disk or the like.

The program supplying method can be also realized by a
method whereby the program code constructing the program
of'the invention is divided into a plurality of files and each file
is downloaded from different Homepage. That is, a WWW
server for allowing a plurality of users to download the pro-
gram file for realizing the functions and processings of the
invention by the computer is also incorporated in the inven-
tion.

As another method, the program of the invention is
encrypted, stored into a storage medium such as a CD-ROM
or the like, and distributed to the users who cleared predeter-
mined conditions, and the users are allowed to download key
information for decrypting the encryption from Homepage
through the Internet. The program supplying method can be
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also realized by a method whereby the encrypted program is
executed by using the key information and is installed into the
computer.

The functions of the embodiments mentioned above are
realized by a method whereby the computer executes the
read-out program. Further, the functions of the embodiments
mentioned above can be also realized by a method whereby
the OS or the like which operates on the computer executes a
part or all of actual processings on the basis of instructions of
the program and the functions are realized by those process-
ings.

Moreover, as another method, the functions of the embodi-
ments mentioned above are realized by a method whereby,
first, the program read out of the storage medium is written
into a memory equipped for a function expanding board
inserted in the computer or a function expanding unit con-
nected to the computer, a CPU or the like provided for the
function expanding board or the function expanding unit
executes a part or all of actual processings on the basis of
instructions of the program and the functions are realized by
those processings.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2012-186703 filed on Aug. 27, 2012 which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image processing apparatus for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:

a processing unit configured to perform an editing process
for deleting a portion of the moving image data from a
head of the moving image data included in a predeter-
mined moving image file among the plurality of moving
image files, and not for deleting another portion of the
moving image data included in the predetermined mov-
ing image file; and

a control unit configured to change the identification infor-
mation of the predetermined moving image file in accor-
dance with the editing process,

wherein, in accordance with the processing unit perform-
ing the editing process for deleting the portion of the
moving image data from the head of the moving image
data included in the predetermined moving image file
and not for deleting another portion of the moving image
data included in the predetermined moving image file,
the controlunit changes the identification information of
the predetermined moving image file such that it is dis-
criminated that there is no moving image file which has
continuity forwardly with the predetermined moving
image file.

2. An apparatus according to claim 1, further comprising:

an outputunit configured to output thumbnail images of the
plurality of moving image files to a display apparatus so
that the thumbnail images are displayed by the display
apparatus; and

a designating unit configured to designate a thumbnail
image corresponding to the moving image file on which
the editing process is to be performed from the plurality
of thumbnail images displayed by the display apparatus,
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wherein the processing unit performs the editing process
onthe moving image file corresponding to the thumbnail
image designated by the designating unit.

3. An apparatus according to claim 1, wherein the identi-
fication information of each of the plurality of moving image
files includes first information for discriminating a moving
image file which continues forwardly and second information
for discriminating a moving image file which continues back-
wardly, and

wherein the control unit changes the first information

included in the identification information of the prede-
termined moving image file such that it is discriminated
that there is no moving image file which has continuity
forwardly with the predetermined moving image file.

4. An apparatus according to claim 1, further comprising:

a recording unit that records the moving image file includ-

ing moving image data and the identification informa-
tion on a recording medium,
wherein the control unit sets first information of the iden-
tification information included in a first moving image
file among a plurality of moving image files recorded
from a recording start instruction to a recording stop
instruction to a value indicating that there is no moving
image file which continues forwardly, and sets second
information of the identification information of a last
moving image file among the plurality of moving image
files recorded from the recording start instruction to the
recording stop instruction to a value indicating that there
is no moving image file which continues backwardly.
5. Animage processing method of processing a plurality of
moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:
performing an editing process for deleting a portion of the
moving image data from a head of the moving image
data included in a predetermined moving image file
among the plurality of moving image files, and not for
deleting another portion of the moving image data
included in the predetermined moving image file; and

changing the identification information of the predeter-
mined moving image file in accordance with the editing
process,

wherein, in accordance with the editing process for delet-

ing the portion of the moving image data from the head
of'the moving image data included in the predetermined
moving image file and not for deleting another portion of
the moving image data included in the predetermined
moving image file, identification information of the pre-
determined moving image file is changed such that it is
discriminated that there is no moving image file which
has continuity forwardly with the predetermined mov-
ing image file.

6. An image processing apparatus for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:

aprocessing unit configured to perform an editing process

for deleting a portion of the moving image data from an
end of the moving image data included in a predeter-
mined moving image file among the plurality of moving
image files, and not for deleting another portion of the
moving image data included in the predetermined mov-
ing image file; and
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a control unit configured to change the identification infor-
mation of the predetermined moving image file in accor-
dance with the editing process,

wherein, in accordance with the processing unit perform-
ing the editing process for deleting the portion of the
moving image data from the end of the moving image
data included in the predetermined moving image file
and not for deleting another portion of the moving image
data included in the predetermined moving image file,
the controlunit changes the identification information of
the predetermined moving image file such that it is dis-
criminated that there is no moving image file which has
continuity backwardly with the predetermined moving
image file.

7. An apparatus according to claim 6, wherein the identi-
fication information of each of the plurality of moving image
files includes first information for discriminating a moving
image file which continues forwardly and second information
for discriminating a moving image file which continues back-
wardly, and

wherein the control unit changes the second information
included in the identification information of the prede-
termined moving image file such that it is discriminated
that there is no moving image file which has continuity
backwardly with the predetermined moving image file.

8. An apparatus according to claim 6, further comprising:

a recording unit that records the moving image file includ-
ing moving image data and the identification informa-
tion on a recording medium,

wherein the control unit sets first information of the iden-
tification information included in a first moving image
file among a plurality of moving image files recorded
from a recording start instruction to a recording stop
instruction to a value indicating that there is no moving
image file which continues forwardly, and sets second
information of the identification information of a last
moving image file among the plurality of moving image
files recorded from the recording start instruction to the
recording stop instruction to a value indicating that there
is no moving image file which continues backwardly.

9. An image processing apparatus for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:

a processing unit configured to perform an editing process
for deleting a portion of the moving image data from a
head of the moving image data included in a predeter-
mined moving image file among the plurality of moving
image files and not for deleting another portion of the
moving image data included in the predetermined mov-
ing image file; and

a control unit configured to change the identification infor-
mation of a moving image file immediately before the
predetermined moving image file in accordance with the
editing process,

wherein, in accordance with the processing unit perform-
ing the editing process for deleting the portion of the
moving image data from the head of the moving image
data included in the predetermined moving image file
and not for deleting another portion of the moving image
data included in the predetermined moving image file,
the controlunit changes the identification information of
the moving image file immediately before the predeter-
mined moving image file such that it is discriminated
that there is no moving image file which has continuity



US 9,124,859 B2

25

backwardly with the moving image file immediately
before the predetermined moving image file.

10. An apparatus according to claim 9, wherein the identi-
fication information of each of the plurality of moving image
files includes first information for discriminating a moving
image file which continues forwardly and second information
for discriminating a moving image file which continues back-
wardly, and

wherein the control unit changes the first information

included in the identification information of the moving
image file immediately before the predetermined mov-
ing image file such that it is discriminated that there is no
moving image file which has continuity backwardly
with the moving image file immediately before the pre-
determined moving image file.

11. An apparatus according to claim 9, wherein, in accor-
dance with the processing unit performing the editing process
for deleting the portion of the moving image data from the
head of the moving image data included in the predetermined
moving image file and not for deleting another portion of the
moving image data included in the predetermined moving
image file, the control unit further changes identification
information of the predetermined moving image file such that
it is discriminated that there is no moving image file which
continues forwardly with the predetermined moving image
file.

12. An apparatus according to claim 9, further comprising:

a recording unit that records the moving image file includ-

ing moving image data and the identification informa-
tion on a recording medium,

wherein the control unit sets first information of the iden-

tification information included in a first moving image
file among a plurality of moving image files recorded
from a recording start instruction to a recording stop
instruction to a value indicating that there is no moving
image file which continues forwardly, and sets second
information of the identification information of a last
moving image file among the plurality of moving image
files recorded from the recording start instruction to the
recording stop instruction to a value indicating that there
is no moving image file which continues backwardly.

13. An image processing apparatus for processing a plural-
ity of moving image files each including moving image data
and identification information relating to continuity between
a moving image file and another moving image file, compris-
ing:

aprocessing unit configured to perform an editing process

for deleting a portion of the moving image data from an
end of the moving image data included in a predeter-
mined moving image file among the plurality of moving
image files and not for deleting another portion of the
moving image data included in the predetermined mov-
ing image file; and

a control unit configured to change the identification infor-

mation of a moving image file subsequent to the prede-
termined moving image file in accordance with the edit-
ing process,

wherein, in accordance with the processing unit perform-

ing the editing process for deleting the portion of the
moving image data from the end of the moving image
data included in the predetermined moving image file
and not for deleting another portion of the moving image
data included in the predetermined moving image file,
the control unit changes the identification information of
the moving image file subsequent to the predetermined
moving image file such that it is discriminated that there
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is no moving image file which has continuity forwardly
with the moving image file subsequent to the predeter-
mined moving image file.

14. An apparatus according to claim 13, wherein the iden-
tification information of each of the plurality of moving
image files includes first information for discriminating a
moving image file which continues forwardly and second
information for discriminating a moving image file which
continues backwardly, and

wherein the control unit changes the first information
included in the identification information of the moving
image file subsequent to the predetermined moving
image file such that it is discriminated that there is no
moving image file which has continuity forwardly with
the moving image file subsequent to the predetermined
moving image file.

15. An apparatus according to claim 13, wherein, in accor-
dance with the processing unit performing the editing process
for deleting the portion of the moving image data from the end
of the moving image data included in the predetermined
moving image file and not for deleting another portion of the
moving image data included in the predetermined moving
image file, the control unit further changes identification
information of the predetermined moving image file such that
it is discriminated that there is no moving image file which
has continuity backwardly with the predetermined moving
image file.

16. An apparatus according to claim 13, further compris-
ing:

a recording unit that records the moving image file includ-
ing moving image data and the identification informa-
tion on a recording medium,

wherein the control unit sets first information of the iden-
tification information included in a first moving image
file among a plurality of moving image files recorded
from a recording start instruction to a recording stop
instruction to a value indicating that there is no moving
image file which continues forwardly, and sets second
information of the identification information of a last
moving image file among the plurality of moving image
files recorded from the recording start instruction to the
recording stop instruction to a value indicating that there
is no moving image file which continues backwardly.

17. An image processing method for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:

performing an editing process for deleting a portion of the
moving image data from an end of the moving image
data included in a predetermined moving image file
among the plurality of moving image files and not for
deleting another portion of the moving image data
included in the predetermined moving image file; and

changing the identification information of the predeter-
mined moving image file in accordance with the editing
process,

wherein, in accordance with the editing process for delet-
ing the portion of the moving image data from the end of
the moving image data included in the predetermined
moving image file and not for deleting another portion of
the moving image data included in the predetermined
moving image file, the changing changes the identifica-
tion information ofthe predetermined moving image file
such that it is discriminated that there is no moving
image file which has continuity backwardly with the
predetermined moving image file.
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18. An image processing method for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:
performing an editing process for deleting a portion of the
moving image data from a head of the moving image
data included in a predetermined moving image file
among the plurality of moving image files and not for
deleting another portion of the moving image data
included in the predetermined moving image file; and

changing the identification information of a moving image
file immediately before the predetermined moving
image file in accordance with the editing process,

wherein, in accordance with performing the editing pro-
cess for deleting the portion of the moving image data
from the head of the moving image data included in the
predetermined moving image file and not for deleting
another portion of the moving image data included in the
predetermined moving image file, the changing changes
the identification information of the moving image file
immediately before the predetermined moving image
file such that it is discriminated that there is no moving
image file which has continuity backwardly with the
moving image file immediately before the predeter-
mined moving image file.
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19. An image processing method for processing a plurality
of moving image files each including moving image data and
identification information relating to continuity between a
moving image file and another moving image file, compris-
ing:
performing an editing process for deleting a portion of the
moving image data from an end of the moving image
data included in a predetermined moving image file
among the plurality of moving image files and not for
deleting another portion of the moving image data
included in the predetermined moving image file; and

changing the identification information of a moving image
file subsequent to the predetermined moving image file
in accordance with the editing process,

wherein, in accordance with performing the editing pro-

cess for deleting the portion of the moving image data
from the end of the moving image data included in the
predetermined moving image file and not for deleting
another portion of the moving image data included in the
predetermined moving image file, the changing changes
the identification information of the moving image file
subsequent to the predetermined moving image file such
that it is discriminated that there is no moving image file
which has continuity forwardly with the moving image
file subsequent to the predetermined moving image file.
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